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Abstract

In this project video signal reading from any video signal sources. Such as is CCD
camera, video player etc. Which is displayed on computer monitor from parallel port.

The operation contains 2 parts which are Hardware part and Software part. In
hardware part, there are 2 main parts that are Analogue to Digital Converter (ADC) & Sync
Separator and Memory.

Video signal is sent to pre-amplifier for appropriate signal amplitude. Then it is sent
to Sync Separator and ADC. Sync Signal, that is separated from Sync Separator is used to
control ADC operation and memory writing. The digital signals from ADC are saved in the
memory (RAM). Once computer read the memory, it will display on computer monitor

screen in next.
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24497 Memory #1403 10 KM6810008-70 Faiflus Static RAM A3 70 nS dad]

AINYIUA 1 Mbits Y78 128 Kbytes 49w 4 sadieriu Tasuiadlu 2 nque a2 2 6 e

azifiudyninwli 1 s Tnawdafudlu Aasy (Even Field) uas RasA (Odd Field)

o
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3.3 NM51497u Hardware

-0 O0— O

CAPTURE POWER

(2) RUN LED (3) CAPTURE LED (1) POWER LED

77 3.12 gl

(6) VIDEO IN

DC VIDEO

7-12V ouT IN LPT1
Q< ©« ©+ ¢ J

(4) ADAPTER (5) VIDEO OUT (7) LPT1
JACK

217 3.13 pllmumngs
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wadueuaumniuddiingmudaumnnitnuaes Hardware Sofware i
UIAIIANNITNNIULEY RAMS v?quumathmuqﬂﬁ Tugasmeenisddiaya hidranflu
N3 UUA Address N7 Reset Address uaznssudiayaann RAMS ey unzRada

niaienes Sofware Fuanmiile RUN Tsunmuiunuda Tsunsiazvinnnsda
Bits AquANRenIwaaus el Hardware vinmsdedieynas RAMS lidas q au
ndaziinns Capture taannsdansues User

ek Capture ufa Tusunsuasinnnsdadtyeyins RWE =1 wradtynyns Read
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unit Complete3;

interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,

ExtCtris, StdCtris, ComCtris, NpsPort;

type
TFormt = class(TForm)

Bevel1: TBevel;
Bevel2: TBevel;
GroupBox1: TGroupBox;
ROdd: TRadioButton;
REven: TRadioButton;
BCapture: TButton;
BSave: TButton;
BExit: TButton;
Pport: TNpsPortB;
Image1: Timage;
PB1: TPaintBox;
Image2: Timage;
CFile: TCheckBox;
DSave: TSaveDialog;
LCapture: TLabel;
LExit: TLabel;
LSave: TLabel;
Bevel3: TBevel;
Bevel4: TBevet;



procedure TForm1.BExitClick(Sender: TObject);
begin
Close;

end;

procedure TForm1.FormActivate(Sender: TObject);
begin
Form1.Refresh;

end;

procedure TForm1.BCaptureClick(Sender: TObject);
var

fp: file of Byte;

XYL J K,Check,Con: Integer;

Data:armay{1..10] of Integer;

begin
Con:=StrToInt(EContrast.Text);
PB1.Repaint;
BSave.Enabled := True;
BCapture.Cursor := crHourGlass;
BCapture.Visible := False;
LCapture.Refresh;

With Pport Do

begin

if not CFile.Checked then

begin
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Datain := Dataln and $FF;
Address:=$378;
Value:=$0B;{1G+Clock Low}
Write(fp,Dataln);

end,

end;

end

else
begin
{Even Render}
for :=1to0 312 do
begin
for J:= 1 to 768 do
begin
Address:=$378;
Value:=$07;{1G+Even+Clock High}
Address:=$379;
Dataln := Value;
Dataln := Dataln and $FF:
Address:=$378;
Value:=$03;{1G+Clock Low}
Write(fp,Dataln);
end;
end;

end;

CloseFile(fp);

end;



X:=0;
Y:=0;
AssignFile(fp,'Pix.dat');
Reset(fp):
if Eof(fp) then
begin
Image?2.Picture.SaveToFile('Pic.Bmp");
image.Picture.LoadFromFile('Pic.Bmp');
CloseFile(fp);
Address:=$378;
DataOut:= $0C;
Value:=DataOut;
DataOut:= $0C;
Value:=DataOut;
DataOut:= $0D;
Value:=DataOut;
BCapture.Cursor := crDefault;
exit;

end:

Read(fp,Dataln);

repeat

While Dataln > 68 do

begin
Read(fp,Dataln);{repeat until found Sync}
if Eof(fp) then
begin

Image2.Picture.SaveToFile('Pic.Bmp');



image.Picture.LoadFromFile('Pic.Bmp*);
CloseFile(fp);
Address:=$378;
DataOut:= $0C;
Value:=DataOut;
DataOut:= $0C;
Value:=DataOut;
DataOut:= $0D;
Value:=DataOut;
BCapture.Cursor := crDefault;
exit;
end;
end;
repeat
repeat
While Dataln <= 58 do
begin
Read(fp,Dataln);{repeat until not found Sync or found noise}
if Eof(fp) then
begin
Image2.Picture.SaveToFile('Pic.Bmp');
Image1.Picture.LoadFromFile('Pic.Bmp');
CloseFile(fp);
Address:=$378;
DataOut:= $0C;
Value:=DataOut;
DataOut:= $0C;
Value:=DataOut;
DataOut:= $0D;



Value:=DataOut;
BCapture.Cursor := crDefault;
exit;
end,
end;
Data[1}:=Dataln;
Read(fp,Dataln);
until Dataln > 58;
Data[2]:=Dataln;
if Eof(fp) then
begin
Image2.Picture.SaveToFile(*Pic.Bmp");
Image1.Picture.LoadFromFile('Pic.Bmp");
CloseFile(fp);
Address:=$378;
DataOut:= $0C;
Value:=DataOut;
DataOut:= $0C;
Value:=DataOut;
DataOut:= $0D;
Value:=DataOut;
BCapture.Cursor := crDefault;
exit;
end;
Read(fp,Dataln);
until Dataln > 58;
PB1.Canvas.Pixels[X,300-Y] := RGB(255,255,0);
if X <= 70 then K:=0 else K:=X-70;
Image2.Canvas.Pixels[K,Y] := RGB(Data[1]—Con,Data[1}-Con,Data[1]-Con);



if Eof(fp) then
begin
Image2.Picture.SaveToFile('Pic.Bmp');
Image1.Picture.LoadFromFile('Pic.Bmp");
CloseFile(fp);
Address:=$378;
DataOut:= $0C;
Value:=DataOut;
DataOut:= $0C;
Value:=DataOut;
DataOut:= $0D;
Value:=DataOut;
BCapture.Cursor := crDefault;
exit;
end;
Read(fp,Dataln);
untit Dataln <= 58;
Data[3]:=57;
if Eof(fp) then
begin
Image2.Picture.SaveToFile('Pic.Bmp");
Image1.Picture.LoadFromFile('Pic.Bmp’);
CloseFile(fp);
Address:=$378;
DataOut:= $0C;
Value:=DataOut;
DataOut:= $0C;
Value:=DataOut;
DataOut:= $0D;



Value:=DataOut;
BCapture.Cursor := crDefault;
exit:
end;
Read(fp,Dataln);
until Datain <= 58;
Data[4]:=57,;
if Eof(fp) then
begin
Image2.Picture.SaveToFile('Pic.Bmp');
Image1.Picture.LoadFromFile('Pic.Bmp"):;
CloseFile(fp);
Address:=$378;
DataOut:= $0C;
Value:=DataOut;
DataOut:= $0C;
Value:=DataOut;
DataOut:= $0D;
Value:=DataOut;
BCapture.Cursor := crDefault;
exit;
end;
Read(fp,Dataln);
until Dataln <= 58;
y=y+1;
x:=0;

until Eof(fp);

Image2.Picture.SaveToFile('Pic.Bmp*);



X:=X+1;
PB1.Canvas.Pixels[X,300-Y] := RGB(255,255,0);
if X <= 70 then K:=0 else K:=X-70;
Image2.Canvas.Pixels[K,Y] := RGB(Data[2]-Con,Data[2]-Con,Data[2]-Con):
Data[3]:=0;
Data[4]:=0;
repeat
repeat
repeat
if Data[3]=57 then
begin
Data[3]:=59;
X:=X+1;
PB1.Canvas.Pixels[X,300-Y] := RGB(255,255,0);
if X <= 70 then K:=0 else K:=X-70;
Image2.Canvas.Pixels[K,Y] := RGB(Data[3]-Con,Data[3]-Con,Data[3]-Con);
end;
if Data[4]=57 then
begin
Data[4]:=59:
X:=X+1;
PB1.Canvas.Pixels[X,300-Y] := RGB(255,255,0);
if X <= 70 then K:=0 else K:=X-70:
Image2.Canvas.Pixels[K,Y] := RGB(Data[4]-Con,Data[4)-Con,Data[4]-Con):
end;
X:=X+1;
PB1.Canvas.Pixels[X,300-Y] := RGB(255,255,0);
if X <= 70 then K:=0 else K:=X-70;
Image2.Canvas.Pixels[K,Y] := RGB(Dataln-Con,Datatn-Con,Datain-Con);



Image1.Picture.LoadFromFile('Pic.Bmp');

CloseFile(fp);

Address:=$378;
DataOut:= $0C;
Value:=DataOut;
DataOut:= $0C;
Value:=DataOut;
DataOut:= $0D;
Value:=DataOut;

BCapture.Cursor := crDefault;
PB1.Repaint;
end;

end;

procedure TForm1.BSaveClick(Sender: TObject);
begin

BSave.Visible := False;

LSave.Refresh;

if Dsave.Execute then

Image1.Picture.SaveToFile(DSave.Filename);

end;

procedure TForm1.LCaptureMouseMove(Sender: TObject; Shift: TShiftState; X,

Y: Integer);
begin



BCapture.Visible := True;

end;

procedure TForm1.FormMouseMove(Sender: TObject; Shift: TShiftState; X,Y: Integer);
begin

BCapture.Visible := False;

BEXxit.Visible := False;

BSave.Visible := False;

end;

procedure TForm1.LExitMouseMove(Sender: TObject; Shift: TShiftState; X,Y: Integer);
begin
BExit.Visible := True;

end;

procedure TForm1.LSaveMouseMove(Sender: TObject; Shift: TShiftState; X,Y: Integer);
begin
BSave.Visible := True;

end;

procedure TForm1.FormCreate(Sender: TObject);
begin
Form1.Height := 465;
With Pport do
begin
Address:=$378;
DataOut:= $0C;
Value:=DataOut;
DataOut:= $0C;



Value:=DataOut;

DataOut:= $0D;

Value:=DataOut;
end,;

end;

procedure TForm1.LElecClick(Sender: TObject);
begin

if Form1.Height = 465 then

Form1.Height := 520

else'

Form1.Height := 465;

end;

end.
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| Video analog input interface

Product specification

TDA8708A

w

r!’EATURES
8-bit resdlution .

¢ Sampling rate up to 32 MHz

; Binary or two's complement 3-state TTL outputs

¢ TTL-compatible digital inputs and outputs

; Internal reference voltage regulator

$ Power dissipation of 365 mW {typical)

5 Input selector circuit (one out of three video inputs)

$ Clamp and Automatic Gain Control (AGC) functions for
CVBS and Y signals

l No sample-and-hold circuit required.

;o The TDAB708A has white peak control in modes 1 and

j 2 whereas the TDAB708B has control in mode 1 only.

Q

UICK REFERENCE DATA

APPLICATIONS

* Video signal decoding

¢ Scrambled TV (encoding and decoding)
* Digital picture processing

» Frame grabbing.

GENERAL DESCRIPTION

The TDAB708A is an analog input interfacs forvideo signal
procassing. it includes a video amplifier with clamp and
gain control, an 8-bit analog-to-digital converter (ADC)
with a sampling rate of 32 MHz and aninput selector.

SYMBOL PARAMETER MIN. TYP, MAX, UNIT
Vooa analog supply voltage 45 50 85 v
Veop digital supply voltage 45 5.0 55 Vv
Voo TTL output supply voltage 42 5.0 55 Vv
leca analog supply current - 37 45 mA
lcco digital supply current - 24 30 mA
lcco TTL output supply current - 12 16 mA
iLE DC integral linearity error - - +1 LsSB
DLE DC differential finearity etror - - 05 LS8
farmex) maximum clock frequency 30 32 - MHz
B maximum -3 dB bandwidth (AGC ampiifier) 12 18 - MHz
Piot total power dissipation - 365 500 mwW

I
ORDERING INFORMATION
PACKAGE
TYPE NUMBER
PINS PIN POSITION MATERIAL CODE
TDAS708A 28 DIP plastic SOT117-1
TDAS708AT 28 so28L plastic SOT136-1

R e oo Fr o w

[ 4
'
EJune 1994
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hilips Semiconductors Product specification
Video analog input interface TDA8708A
¥
BLOCK DIAGRAM
k
i analog
video input  wideo input voltage ADC dock decoupling
selection bit0  sefection bit { ouput  input nput  nput TTL outputs Veco (+59)
|
AMPLIFIER
5 16 4 output format/
video input 0 > R 8] _ chip enadle
. 1 INPUT - bit
R 3-state hput,
video input 1 18 | SELECTOR ADC 4 ‘(075 ate fput)
video input 2 2
damp capacitor | 24 3l 06
connectlion th . > 2‘5
AGC capaditor |25 OUTPUTS [ 4
connection TDAS708A —1 D3
}—@'—G U2
’: + D1
PEAK LEVEL 1
AGC & DIGITAL COMPARATCR [ > 00
CLAMP
tOGIC
& BLACK LEVEL .
MODE DIGITAL COMPARATOR
SELECTION
pegk level cuent 28 -
resistor input - e SYNC LEVEL
DIGITAL COMPARATOR
27 26 l 6 ﬁ]a Izz Eljzs —
| | |
synclevel  black level  digitel Vogp  digital enalog Voo anelog
smepuiss  syncpulss (- 5V ground +5W ground
: Fig.1 Block diagram.

W ——AT R =

i June 1694
H
1
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:
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Video analog input interface TDAS708A
3
13
PINNING
SYMBOL | PIN DESCRIPTION
07 1 | data output; bit 7 (MSB)
D6 2 | data output; bit 6
Ds 3 |data output; bit 5
D4 4 | data output; bit 4
CLK § | dockinput
Vooo 6 | digital supply voltage (+5 V) o7 [1] U 1) meeac
Veco 7 | TTL outputs supply voltage (45 V) 06 [2 27] GATE A
D&ND 8 | digital ground 0s [3] %] cate s
OF 9 |output fc?rmat/chip enable 0e % %] Acc
¥ {3-state input)
D3 10 | data output; bit 3 ow [5] 24] oLaup
D2 11 | data output; bit 2 Veeo [ 23] AGND
D1 12 | data output; bit 1 veeo [7 ] RS T08A 22] oca
Do 13 | data output; bit 0 (LSB) oGND 3] 21] DEC
! ) 14 | video input selection bit 0 oF s 75] Aocin
i 15 | video input selection bit 1 03 [70] 75] Anout
VINO 16 | video input 0
VINT 17 | video input 1 o2 [i] o] viv2
YIN2 18 | video input 2 o1 [i2] [17] i
ANOUT 19 | analog voitage output oo 13 16] vino
ADCIN 20 | analog-to-digital converter input io [14] [15] 11
DEC 21 | decoupling input ) M88984
Veca 22 | analog supply voltage (+5 V)
AGND 23 | analog ground
CLAMP 24 | clamp capacitor connection
AGC 25 | AGC capacitor connection
‘CATE B 26 | black level synchronization pulse
GATE A 27 |synclevel synchroniz'au‘on.pulse ) Fig:2 Pin configuration.
RPEAK 28 | peak level current resistor input
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FUNCTIONAL DESCRIPTION

i
The TDAB708A provides a simple interface for deceding
video signals.

'I:Ehe TDAB708A cperates in configuration mode 1 (see
Fig.4) when the video signals are weak (..e. when the gain
of the AGC amplifier has not yet reached its optimum
value). This enables a fast recovery of the synchronization
puisss in the decoder circuit. When the pulses at the
GATE A and GATE Binputs become distinct (GATE A and
GATE B pulses are synchronization pulses occurfing
auring the sync period and rear porch respectively) the
TDA8708A automatically switches to configuration mode 2
{see Fig.5).

{

When the TDAB708A is in configuration mode 1, the gain
of the AGC amplifier will be roughly adjusted (synclevel to
a digital output level of 0 and the peak level to a digital
output level of 265).

In configuration mode 2 the digital output of the ADC is
‘compared tointemal digital reference levels. The resultant
outputs control the ¢harge or discharge current of a
,capacitor connected to the AGC pin. The voltage across
Jhis capacitor controls the gain of the video amplifier. This
is the gain control loop.

4
:LIMITING VALUES
4

The synclevel comparatoris active during a positive-going
pulse atthe GATE A input. This means that the sync pulse
of the composite video signal is used as an amplitude
reference. The bottom ot the sync pulse is adjusted to
obtaln a digital output of logic O at the converter output. As
the black leval is at digital level 64, the sync pulse will have
a digital amplitude of 64 LSBs.

The peak-white control loop is always active. If the video
signal tends to excoed the digital code of 248, the gain will
be limited to avold any over-range of the converter.

The use of nominal signals will prevent the output from
exceeding a digital code of 213 and the peak-white control

loop will be non-active.

The clamp level control is accomplished by using the same
techniques as used for the gain control. The black-level
digital comparator is active during a positive-going pulse at
the GATE B input. The dlamp capacitor will be charged or
discharged to adjust the digital output to code 64,

In accordance with the Absolute Maximum Rating System (IEG 134).

SYMBOL PARAMETER MIN. MAX. UNIT

y] Veca analog supply voltage -03 +7.0 \
Veoeo digital supply voltage -0.3 +7.0 \Y
Veco output supply voltage -0.3 +7.0 \%

; AVeo supply voltage difference between Voca and Vecp -1.0 +1.0 \'

, supply voltage differencs between Veeoo and Veop -1.0 +1.0 A

I supply voltage difference between Vegas and Veco -1.0 +1.0 A

v 1V input voltage -03 Veoa A

f lo output current 0 +10 mA

1 | Tsw storage temperature ~55 +150 °C

i Tomb operating ambient temperature 0 +70 °C

f T, junction temperature 0 +125 °C

} THERMAL CHARACTERISTICS

i SYMBOL PARAMETER VALUE | UNIT

: Bhij-a thermal resistance from junction to ambientin free air !

! SOT117-1 55 ! KW

g SOT136-1 76 ; KW
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GHARACTERISTICS
Voca = V2210 Vog =45 10 5.5 V; Voop = Ve to Vg = 4.5 10 5.5 V: Vogo = Vr to Vg =4.2105.5 V; AGND and DGND
j‘ortad together, Vecato Voep = ~0.5 to +0.5 V; Vegg to Veep = -0.5 to +0.5 V- Vecato Vego =—05 to +0.5 V:

amb = 010 +70 °C; typical readings taken at Voga = Veeop = Voco = 5V and Tamp =25 °C; unless otherwise specified.

"sYmBOL l PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Supplies

Voca analog supply voltage 4.5 5.0 85 Vv
Veeo digital supply voltage 4.5 5.0 §5 \'4
Veco TTL output supply voltage 4.2 5.0 55 Vv
ECCA analog supply current - 37 45 mA
loco digital suppty cumrent - 24 30 mA
leco TTL output supply current TTL load (see Fig.8) - 12 16 mA
Video ampiifier Inputs

VIN(O T0 2) INPUTS

Vi) input voltage {(peak-to-peak value) | AGC load with external | 0.6 - 1.5 \

i capacitor; note 1

Ei input impedance t =6 MHz 10 20 - kQ
C input capacitance 1= 6 MHz - 1 - pF
10 AND 11 TTL INPUTS (SEE TABLE 1)

Vi LOW level input voltage 0 - 0.8 v
Vin HIGH level input voltage 20 - Vooo |V
N LOW level input current V=04V —400 |- - HA
i HIGH lsvel input current V=27V - - 20 HA
'GATE A AND GATE B TTL INPUTS (SEE FIGS 4 AND 5)

ViL LOW level input voltage o} - 0.8 A
V,H HIGH level input voltage 2.0 - Veeo |V
Ii LOW level input current Vi=04V —-400 |- - HA
b HIGH level input current V=27V - - 20 LA
tw pulse width see Fig5 2 - -~ s
'RPEAK INPUT (PIN 28)

'Izg(mm) l minimum peak level current R =0Q [— l 80 ’ 150 { HA
:AGC INPUT (PIN 25)

:st(m;n) AGC voltage for minimum gain - 2.8 - A
Vog(mex AGC voltage for maxdmum gain - 4.0 - \'i

v AGC output current see Table 2

gdLAMP INPUT (PIN 24)

(Va2 clamp vaoitage for code 128 output - 35 ] - f v
134 clamp output current see Table 3 }
June 1694 6
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l:%YMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
\:Ildeo aemplifior outputs
ANOUT OUTPUT (PIN 19)
Vispp) AC output voltage Vyn=1.33V (p-p); - 1.33 - Vv
1 (peak-to-peak value) Vo =36V
319 intemal current source RL=oo 20 2.5 - mA
low o) output current driven by the load Vanout = 1.33V (p-p); |- - 1.0 mA
note 2
Mg DC output voltage for black lsvel note 3 - Veca—2.24 |~ Vv
Z19 output impedance - 20 - Q
;Video amplifier dynamic characteristics
e crosstalk betwsen VIN inputs Voca=4.7510525V - -50 —45 dB
Gt ditferential gain Vyin=1.33V (p-p); - 2 - %
j Vs =36V
@it differential phase Vun =133V (p-p); - 0.8 - deg
Vs =36V
B -3 dB bandwidth 12 - - MHz
SN signal-to-noise ratio note 4 60 - - dB
SVRR1 supply voltage ripple rejection note 5 - 45 - dB.
AG gain range see Fig.10 —4.5 - +6.0 dB
Gastab gain stability as a function of supply | see Fig.10 - - ) %
voltage and temperature
:Analog-to-digital converter inputs
CLKINPUT (PIN 5)
Vi LOW level input voltage 0] - 0R] v
Vin HIGH level input voltage 20 - Veop |V
e LOW level input current ‘ Vak =04V -400 |- - HA
I HIGH level input current V=27V - - 100 HA
K input impedance fop= 10 MHz - 4 - kQ
Ci input capacitance fox = 10 MHz - 4.5 - pF
OF INPUT (3-STATE; SEE TABLE 4)
ViL LOW level input voltage [ 0 - 0.2 A
Vig HIGH level input voitage 2.6 - Voco |V
Vg input voltage in high impedance state - 1.15 - v
ly LOW level input current -370 {300 - HA
. Iy HIGH level input current - 300 450 pA
June 1294 7
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
ADCIN INPUT (PIN 20; SEE TABLE 5)

20 input voltage digital output = 00 - Voca ~2.42 | - Vv
Vo input voltage digital output = 255 - Voca— 141~ Y]
}/20(,,1,) input voltage amplitude - 1.0 - v

: (peak-to-peak value)
[ input current - 1.0 10 PA
fZ.-[ input impedance fi=6 MHz - 50 - MQ
C input capacitance fi=6 MHz - 1 - pF
|tl\nalog-m-cllgltal converter outputs
lDIGITAL outputs DO 1O D7
Vo LOW level output voltage lor =2mA Q - 0.6 \'
Vou HIGH level autput voltage lop =-04 mA 24 - Veco |V
loz output current in 3-state mode 0.4V < Vg <Vpep —20 - +20 HA
l$w'm:hlng characteristics

Toqmeg | maximum clock input frequency I see Fig.6; note 6 {30 Ja [~ | MHz

fAnalog signal processing (fcy = 32 MHz; see Fig.8)

[ G differential gain Va0 = 1.0V (p-p); - 2 - %

1 see Fig.3; nots 7
Qaitt differential phase see Fig.3; note 7 - 2 - deg

f fundamentat harmonics (full-scale) |4 =4.43 MHz note 7 - - o] dB
fa harmonics (full-scale); fi=4.43 MHZ; note 7 - ~55 - dB
all components

SVRR2 supply voltage ripple rejection note 8 - 1 5 YWV
Transter tunction (see Flg.8)
ILE DC integral linearity error - - 11 Ls8
OLE DC differential linearity error - - 05 |LSB
ILE AC integral linearity error note 9 - - 12 Ls8
Timing (f.x = 32 MHz; see Figs 6,7 and 8)
DIGITAL OUTPUTS (CL=15pF; lg =2 mA; R =2kQ)
tus sampling delay time - 2 - ns
’th output hold time 6 B8 - ng
L% output delay time - 16 20 ns

o Yoz 3-state delay time; output enable - 19 25 ns
oz 3-state delay time; output disable - 14 20 ns

f
f
l
|
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lotes
.} 0 dB is obtained at the AGC ampiifier when applying Vip.p) = 1.33 V.

1
R

13

The output current at pin 19 should not exceed 1 mA. The load impedance Ry should be referenced to Veea and
defined as:

F 8) AC impedance 21 kQ and the DC impedance >2.7 kQ.

i

i
!
‘!
|
i,
1
i
?
]
]
.

b) The load impedance should be coupled directly to the output of the amplifier so that the DC voitage supplied by
the clamp is not disturbed. ) .

Control mode 2 is selected.
"Signal-to-noise ratio measured with 5§ MHz bandwidth:
Vv
S. 20 logy—2NUTCC D)o B = § Mz
N ANOUTY (RMS noise)
The voltage ratio is expressed as:

AVeoa G . .
v X — forV,= 1V (p-p), gain at 100 kHz= 1 and 1 V supply variation.
cca AG
it is recommended that the rise and fall imes of the dlock are 22 ns. In addition, a ‘good layout’ for the digital and
analog grounds is recommendsed.
These measurements are realized on analog signals after a digital-to-analog conversion (TDAB702 is used).
The supply voltage rejection is the relative variation of the analog signal (full-scale signal at input) for 1V of supply
variation:

SVRR1 = 20log

SVRR2 = A(Viq0) “V«(F?&* Y00y ~Vigrr)
CCA

Full-scale sine wave (f = 4.4 MHZ, oy = 27 MHz2).

une 1994 9
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J
Table 1 Video input selection (CVBS). Table 3 CLAMP output current
i 10 SELECTED INPUT GATE A | GATE B IOJIU(:’I;GI{. leaue | MODE
.0 0 VINO
; O 1 VIN1 1 1 [output<0 lotampm 1
; i 0 VIN2 output > 0 -2.5pA 1
1 1 VIN2 Xt 0 __|x» OpA 2
g ~ 0 1 Joutput<64 [+50pA 2
Table 2 AGC output current. 64 < output S0 pA 2
GATEA|GaTEB| OISTAL |y | mopE® | Note
1. X=don'tcars.
K 1 |output<255 [25uA 1
J output > 255 | lagen 1 Table 4 OF input coding.
é 0 X0} loutput <248 |OpA 2 OF DG TO D7
: output > 248 |lagom 2 0 active, two's complement
f 1 0 output <0 +2.5 nA 2 1 high impedance
E g 4<8°”‘P“‘ < |25uA 2 open dircuitl " | active, binary
output > 248 IAGCM 2 Note
Note 1. Use C > 10 pF to DGND.
J. X=domt care.
2. Mode 2 can only be initialized with successive pulses
f on GATE A and GATE B (see Fig.5).
[Table 5§ Output coding and input voltage {typical values).
BINARY OUTPUTS TWO'S COMPLEMENT
STEP Vapcin
DTDGDSD4D3D2D1DOD?DGDSD4D3DZD1DO
Underfiow - o 0 agyj0{0/{0 0 0 1 oj]0 o] 0 Q 0 0
0 Veea—241V] 0| 0 ojajolo0o}jo0oio0 1 o/ 0 0 o} 0 oo
1 - 0 o] oj01lo0 ol 0 1 1 0 0 o] o] 0 0 1
. -
$ . - . - . . . . - . . .
g 254 - 1 1 1 1 1 1 1 0 0 i 1 1 1 i 1 0
255 Voea=tMV 1 141t f1 11 Tol 11111111313
1| Overflow vyt t ittt i1l 11 1 111
[}
¢
'
l
3
June 1994 10
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5 MHz sine wave ——»

Fig.3 Test signal on the ADCIN pin for differertial gain and phase measurements.

tlack-lovei
clamping

sync¢devet gain control
L }

peak-ave! gain control
288 e

MBAGP

GATE A _rL

GATE B l\ ]
A}
]

MOODE 1 j‘/

Fig.4 Control mode 1.
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digital #8970
output
feval
‘ 2 e T ) sate
) ty
peak-avel gain control ;
M3 e T T N mangin
standand picture
level
bladi-level
clamping
64 —————————— .
sync-evel controf
0 1 J
t
GATE A _}—E w > ime
L AT
GATEB \
MODE 2 \\]}
Fig.5 Control mode 2.
clock input
g;f‘ — rsfarence leve!
(15v)
sample
sample N+1
N—2 l
sample sample
analog N-1 N
input l l
oo \/
o Ih pont—~
2.4V
data
oubputs dataN-3 data N-2 data N—1 data N daia N +1
D010 D7) ;
T 2.4V
..J (d - MBS

Fig.6 Timing diagram for data output.
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OF ’ open

data 7, 7 high—impedance 24v
oulputs /Z Wwo's complement 72 / //
(0010 0N 7 77 04V

-~ 4oz —!qEz o Measo

Fig.7 Output format timing diagram.

Veeo
Lr 2k
DO to D7 _I_ @ ’
o 15pF
IN916
or

IN3064

DGND

Fig.8 Load circuit for iming measurement; data outputs (OF = LOW of open-circuit).

ne 1894 13




el wotberern T8

Philips Setniconductors Product spedification

! Video analog input interface TDAS708A

o

Veeo

2k

{*
D
®.&.
®

_ ok

DGND

D0 b D7 @

P
|

o
1
()

TITT T TTVeETENE WE T e

T

|
|

Fig.9 Load circuit for timing measurement; 3-state outputs (OF: § =1 MHz, Vor =3 V).

12 MEASTS
G
{d8) g =
8 o
% A;d;
Yy 7
4 VA
, /
/4
[ 442
[/\--(1)
//1 @
4 = “’/
- — =5
==
-8
28 3 3.4 28 42 46
Y5 (V)

(1} Typicat vahue {Veas = Vooo = & V, Tams = 25 °C).
{2)

Minimum and meemum values (Brperaune and Suppiy)

Fig.10 Gain controt curve.
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INTERNAL PIN CIRCUITRY
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APPLICATION INFORMATION
‘Addiﬁond information can be found in the laboratory mport “FBL/ANGS308”.

. 30a
r— 1 28
[ —~—i2 27 = horizontd sync
data outputs <
—3 26 —— horizontal clamp
220 nF
- g 25—
33 pF 19 nF
100 .
j doc—28 T | s 24 b—J}—&
k
i 6 BN & i
22nF
§ 1uF== 10 nF
n v T
5V 7 22 TN— 5V
28 nF TDAG708A s
8 21— — +sv
1 1uF
i —1 " 20—
10 pF LOW PASS
: i ; FILTER | @
l (— 10 19 >
. 4T uF
: — 11 18 i}
* data outputs 4 47 F U _
f —12 17— A
t _ b
ATyF Ba
4 (— 13 16 ——
XY
E 750
——1 14 15 —4—
wB8867-1

o T TR T e e e e

3

(1) Itis recommended 10 decouple Voo thirough a 22 [ resisbor espadially when
ths cuput deta ot TDAB708A interlaces with a capaditive CMOS load dsvice.

{2) See Figs 13 and S lor examples of the low-pass fillars.

Fig.12 Application diagram.
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e

T R e i i

22 uH

-~

ANOUT 680 2

(pin 19)
Vi

22puH

o+ ADCIN

© - (pin 20)

' _vazm

W T Cn iy

must in any evenl be apphed.

TZ?pF TSBpF T27pF

MESHES -1

Veoa
(pin 22)

Fig.13 Example of alow-pass fiiter for CVBS and Y signals.

This filter can be adapted to vasdious spplicatons with respect to perdormance rquiremenis. An input and ocutput impedance ot atleast 880 Qand 2 2 ko,

Characteristics of Fig. 13

l 0 MEAS82
o
@B \
\
-40
¥ L]
, \l/
: \
i -80 ‘
k
! -120
] -160 -
0 10 I

Fg.14 Frequency response for filter shown in
Fig.13.

* Order 5; adapted CHEBYSHEV
* Ripple p<04dB

» { =65MHzat -3d8

* tooten = 9.75 MHz.

June 1994
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T

630q  82yH

5 ADGCIN

7 (pin 20)

22ka Yo

)l

ADOUT
{pin 19} —TDTW
Vi '['15pr= T'ISpF
M

Veca
{pin 22)

This fllercan be adapled to vadous epplcatons with
must in any event ba applied

BA87¢

fespect 1o pertormancs requirements. An input and autput impedance o atleast 680 Q and 2.2 I

Fig.15 Example of an economical low-pass filter for CVBS and Y signals.

0 MSAGS1

'3 N
{dB)

MEEEEN

N
N
-30
N
] ~N
-40 i
bl 10 20 ey 0
Fig.16 Frequency response for fitter shown in Fig.15.

Ine 1694

Charaoteristics of Fig. 15
» Order 5; adapted CHEBYSHEV

* Ripplo p<0.4 dB
* 1=65MHzat -3dB.
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Pf\CKAGE OUTLINES
I
2 - 6.0 , 15.80

, £ 35.0 ; 15.24

' ‘% - 40 51,1 ‘( — A

o Jimny J

; 3 0.51

3.4 :

{ ’ mmn -J i .

; R M= Peg LT ’T 0.32 max l’

I max {(13%) max
1.7 max ' o
1 1£% " wmam

U O T Y
28

141
13.7

O O L S O

§{ Oimensionsin mm.

Iy Fig.17 Plastic dual in-line package; 28 leads (600 mil) with intemal heat spreader (SOT117-1).
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t
" 76

] 74 J-
¢ T ‘// \

F ——

l 10.65 ‘*—*j

10.00
t
1

: g 10 !
: 225 03 0.32 265
; _9 _ _ _ _ B _ = 0.1 028 235
: .;‘;‘;/ ‘ 4 1t ‘
: J ‘J '.1[?\7
[ 05! 0108°
: L@Af waC230 -

HHHHUQQU%@UUUQ

281

Dimensions in mm.

Fig.18 Plastic small outline package; 28 leads; large body (SOT136-1).
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SOLDERING

Plastic dual In-llne paokages

'BY DIP OR WAVE

The maximum permissible temperature of the solder is
260 °C; this temperature must not be in contact with the
Jont formore than § s. The total contact time of successive
solder waves must not exceed 5 s. :

*The device may be mounted up to the seating plane, but
the temperature of the plastic body must not exceed the

| specified storage maximum. If the printed-circuit board has
been pre-heated, forced cooling may be necessary
immediately after soldering to keep the temperature within

_the permissible fimit.

.,
REPAIRING SOLDERED JOINTS

' Apply a low voltage soldering iron below the seating plane
(or not more than 2 mm above it). If its temperature is
below 300 °C, it must not be in contact for mors than 10 s;
" if between 300 and 400 °C, for not more than 5 s.

E Plastic small-outline packages
: BY WAVE

* During placement and before soldering, the component
' must be fixed with a droplet of adhesive. After curing the
adhesive, the component can be soldered. The adhesive
! ¢an be applied by screen printing, pin transfer or syringe
dispensing.

f Maxdimum pemissible solder temperature is 260 °C, and
maximum duration of package immersion in solder bath is

f 10 s, if allowed to cod to less than 150 °C within 6 s.

i Typical dwell ime is 4 s at 250 °C,

$
b
j
i
£
|
E

June 1994

A moditied wave soldsring technique is recammended
using two solder waves (dual-wave), in which a turbulent
wave with high upward pressure s folfowed by a smooth
laminar wave. Using a mildly-activated flux eliminates the
need for removal of comosive residues in most
applications.

BY SOLDER PASTE REFLOW

Reflow soldering requires the solder paste (a suspension
of fine solder particles, flux and binding agent) to be
applied to the substrate by screen printing, stencilling or
pressure-syringe dispensing before device placement.

Several techniques exist for reflowing; for example,
thermal conduction by heated belt, infrared, and
vapour-phase reflow. Dwell times vary between 50 and
300 s according to method. Typical reflow temperatures
range from 215 to 250 °C.

Preheating is necessary to dry the paste and evaporate
the binding agent. Preheating duration: 45 min at 45 °C.

REPAIRING SOLDERED JOINTS (BY HAND-HELD SOLDERING
IRON OR PULSE-HEATED SOLDER TOOL)

Fix the component by first soldering two, diagonally
oppasite, end pins. Apply the heating todi to the flat part of
the pin only. Contact time must be limited to 10 s at up to
300 “C. When using proper todis, all other pins can be
soldered in one operation within 2 to 5 s at between 270
and 320 °C. (Puise-heated soldering is not recommended
for SO packages.)

Forpuise-heated sdldertool (resistance) soldering of VSO
packages, sclder is applied to the substrate by dipping or
by an extra thick tindead plating before package
placement.

21
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bm sheet status

Objective specification This data sheet contains target or goal spedifications for product development.
eliminary specification This data sheet contains preliminary dats; supplementary data may be pudlished later.

Product specification This data sheet contains final product specifications.

Limiting values

Limiting values given are In accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permansnt damage to the device. Theee are stross ratings only and operation
of the devics at these or at any other conditions abave those given in the Charactetistics sections of the specitication
Is not implied. Expostrre to limiting values for extended periods may affect device raliability.

F

nAppllcaﬂon information

Where application information is given, itis advisory and does not form part of the specification.
[ 4

L:IFE SUPPORT APPLICATIONS

Tlhese products are not designed for use in lite support appliances, davices, or systems where malfunction of these
prroducts ¢an reasonably be expected to resutt in personal injury. Philips customers using or salling these products for
use in such applications da so at their own risk and agree to fully indemnify Philips for any damages resutting from such
itnproper use or sale. ’
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LM1881 Video Sync Separator

General Desgcription Features

The LM1881 Vidas aync saperator exiracts timing informa- % AC coupied composie input signal
tion incCkiting composita and vertical sync, butst/back porch w0 > 10 ki Input resisisncs

timing and add/sven fisid informetion from standerd nega-  x <19 oA powse supply diain current
tivg going syne NTSC, PAL”, end SECAM video signals with = Composite sync and verticel autputs
ampiiuda from 0.5V to 2V p-p. The integrated Circult is also » Ockd/ovon fiold output

capable of providing sync separation for non-standard, fash # Burst oa K posch "

or harizontad rate video sigrals. The vertical autpat is peo- 3t gate/back porch outpes

duced on the rising adge of the Tiest serration i the verticst & Horizantal scan rates to 150 kHz
aync period A dofault vortica output is producud aftar « ™ Edge triggenad vertical output

time delay ¥ the rising edge mentioned sbove does notoc- M Defuult Uiggered vertical cutput for non-standard video
cur within the axtemally set detay period, such as might be signal (ndeo games-home computers)
the case for a non-standand videa signat

Jojesedes SUAS 08PIA L8SLWT

Connection Dlagram
. LM188IN Ve
P i SHS— LY —" LT
COMPOSITE el
viven me; 1} 2 7 P oo /even auteur

VERTICAL
sthe gurayy Gt 3 Rer
sackA

BURST/BACK PORCH
F 4 $ e COTRIT

w1l F i

i 3 ¥
SYNC oUTPUY

YERTICAL :

SYNC OUTPUT IR

BUHST GeTeuy u “ “ !! u "
OCO/EVER ;
ouTHIT
UK=L
Order Numbwr LM1821M or LM1881N
See NS Packags Number MOSA or NOSE
SPAL i thes deteshest relers (s £ b ™ dor 4 “Prasre Alteng Line”, and nct 4o Progrenvaacte Ay Loge.
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Absalute Maximum Ratings

it Milltary/Acrcspace apecilied devices are required, Storags Termperature Range —-65°Cto +150°C
plexse contact the Nationsl Sesmiconductor Seles ESD Susceptitiity (Now 2) 2KV
Office/Distributors for svaZabity and specfications. Soldaring Informetion
Supply Yolnge v Dusi-in-Line Package (10 sec.) 260°C
nput Voltage 3 Vpp Ve~ 5 Smiafl Outing Packege,
. 8Vpp Vce = 8V} Vspar Phase (80 ssc.) 2:5°C
Qutput Sk Curents; Pins 1,3, 5 5mA irdrared (15 soc) 220°C
Outpet Sick Quirent; Pn 7 2mA Suve A.I‘H50.“S|;t€€c. Mounting Muthods i their Effect on
Package Dissipation (Netta 1) 1100 mW Product Ralinbility” for other mathads of soldering surfacs
mouct devices.
Operating Temperaturs Rangs oC ~ 70C
Electrical Characteristics
Ve = 5V; Rest = 880 kil Ta = 25°C; Unisss atharwise specified
: Tested Designt Unite
Pacsmeter CondRions TP | Limit(Mota3) | Limét (ote d) | (Limits)
Supply Current Outputs at i ogic 1 Veg = 5V 5.2 10 mAmax
Veg ~ 12V 55 12 mAmax
DC Input Vaitage Pin2 15 1.3 Vmin
) 1.8 Vimax
Input Threshoid Yoltago Note 5 55 mVmin
7
-5} mVmax
nput Diacharge Curtent Pin2; iy = 2v 1 8 BAmn
18 pAmex
tnput Clamp Charge Cunvet. | Pin2; Vi = 1V 0.8 0.2 mAmin
Rset Pin Refsrence Yoltags Pin6; Note 8 122 1.30 Vrmin
i 1.85 Vmax
Composite Sync. & Varticel four = QO pi; Voo =Y 4.5 4.0 Vmin
Cutpuis Logic 1 Yoo = 12V 1.0 Vmin
ioyr = 18 mA Voo = 6V 38 24 Varin
Loge Yoo = 12V 30.0 Vmin
Burst Gete & Odd/Even ot = 40 pA; Voo = 5V 45 4.0 Vrin
Quipuss Lagic 1 Veg = 12V 11.0 Vimin
Composite Syns. Output oty ™ 1.6 mA; Logic 0;Pin 1 0.2 0.8 Vmax
Verticsl Syne. Quiput foyr ™ ~1.6mA; Lagic O; Pin 3 0.2 0.8 Vimux
Burst Gate Output oyt = —1.8mA; Logic O, Pin§ 0.2 4.8 Vmax
Odd/Even Output iour = ~1.8mA; Logic G; Pin 7 0.2 0.8 Vmax
Vertical Sync Width 230 190 Asmin
300 pemaxX
Burst Gste Width 27t rom PinS o Veg P 25 psmin
4.7 pemax
Vurtical Defauit Time Nate 7 a5 x psmin
b4 pamax
Nols T Fur operafion in entiet femper st s sove 210, tnr dendce mmiat bar wetated bemtd un & 150°5 E 7 B B puziace $urasl

rastancea of $UP SAW, unition to amblent.

HNote 2: ESD susoepfURy tast uade e ‘hurmn body modt, 100 oF disnangad $Hough @ 1.5 ki resistar™.

Note & Typowds a9 3t Tp — 290 and rap:esart £ most Hiovy paraaetio rmem,

Hote ¢: Tastad Urnits wra guaransed o Nattons's AOCL. (Awsraga Outgarng Queidy Level)

Hote §: Rolatve délerency belvaen the 1ipat CHind vollige I3 the Dmaiig ingill voTags which prodisces & herfeonts Cinut pifne,

Hotw §: Caretd sttartion 3hodd be meds 1 premt prastl capacierca coasing Fom sry outpul pla 30s 1, & & an3 1) 0 the Regr tin P 3),
Hote 7: ey i Letwwn the stant of erical Sync (st inpus} snd tha varfal cutpot judwe.




Typlcal Performance Characteristics
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Application Notes

The LM1881 is designed 10 strip the synctronizxiion signals
from compasits video that ere in, pr similer to, the
N.T.S.G tomat, put signals with postive patasity videa (in-
croasing signal voltage signifies incressing scene bright-
ness) from Q.5V (-p) to 2V (pp) can be accommodated.
The LM1881 operates from a single supply voltage between
5Y OC ard 12V DC. The anly requived exturnsl components
besido powar supply and set currant docouping ar the b
put toupling capacitor anda single resistor that sets internal
cunent levsls, alivwing the LM18681 ¢ be sdusied for
sotroe signels wih Bine scan frequencles differing trom
16.734 KHe. Four metjor sync signxls ere avsiabie from the
{/C: compaste sync inciuding both horizontal and vertical
scan Sming kformaton; & vordenl sync pulse; a burst gase
ox back parch clamyg pulse; and an odd/even cutput. The
odd/even oupul level ideniifivs wlich video field of an i~
Irced video gource is pracent at tha lnput. The outputs from
the LM1BDT can be used 0 gen-tock video cxmert/VTR
signals with graphica sourcas, provide idant¥ication of video
fields for memory storage, recover suppressed of contasn
neted sync signaks, and provide timing references far the
exiraction of coded or uncodad dutu on specifc video scun
fines.

To better urderstznd the LM 1681 dming information and
the type of signals that ere usad, refer to Figre 22—}
which shows a portion of he composite video signal from
the end of one field through the beginning of the aext fisid.

COMPOSITE SYNC OUTPUT

The compasite sync autpul, Figwe 2(B), is simply & repro-
duction of the signal waveform balow the composita video
black leval, with the Widao compiesely removed. This is ob-
{ained by wlamping e video sigriud sync tips to 1.5V DC st
Pin 2 and using a comparster Hyeshold set ust ahove this
voitage ta s'rip the sync signel, which is then tutfered out to
Pin 1. The threshald separstion from the damped syncfip is
nominalty 70 mV which means that Yor the minimem input
levat of 0.5V (p-p), the clipping leve is coss w0 the halfway
point on the sync pulse ampltude (shown by the dushed
W on Frgure 2ia}). This throshold sopamticn & indepen
dant of the sindl wnpliudae, therefora, for a 2V (pp) bput
the clipping level cocurs at 13 % of the sync pulse amph-
fde. The charging current Yor the input coupling capeciter is
0.8 mA, whereas the discharge cument i only 11 pA, typi-
cally. This alows relatively smafl capacitor vekses 0 he
teod~-0.1 nF ks genarally rscommended.

Naarally the signal scurce for the LM1681 is xssumed o b
cloan and relatively noiss-reg, bt sors squrces may have
axeossive vidoo pegking, catsing high froquaency vidoa and
chroma compenents 1a extend befow the black lovet refer-
enca. Some vidoo disce kesp the chroma bumst puise pros-
ot Ywanghout the varical bianking pedad g6 that the hurst
uctually sppoars on the sync dps for dwes Bne periods in-
stead of at black lovel. A dean compasiie sync signal can
be genarated trom these sources by Thoring the input sig-
nal. When the source impadance is low, typically 750, a
82041 resiswos In susles wilh the source and 2 510 pF cepadh
1or 0 ground will form 3 low pass fiker with 8 comer ne-
quency of 500 kHz This bundwidth & mare than suffident to
pess the sync pules portion of the waveform; however, any
subcartier cantent in the signal wi by atienuatod by aimost
38 dB, stiectively taking t bdow the comparater thrashold
FBtering will also hdlp if the sourca is comamineted with
thermal noiss. The oupt wavsforms will bacoro delayerd

from between 40 ns 1o a3 much s 200 s due iy flws.
This tnuch delay will not ususlly be aignificant hut it does
comtritate 1o the sync delay produced by erry addons sig-
nal procossing Since the criginal video may also underge
processing, the need for fime dslay cormection will depend
on the totel system, not just the syno strippar.
VERTYICAL SYNC OUTPUT

A vortica sync output is derived by imemally ivtegrating the
compesite syc wevetorm (Fgure 3. To undsrstand the
g tion of the variica sync pulse, refsr to the lower lof:
hand section Figure 3. Note thai thor are two compergtors .
in the section. One comperetor has s kvtemnally genersted
vaitage reference called Vi going to one of s inputs, The
cthor comparator hes en intemaity generated voltege refer-
ance cafled Yy going to ons of is inputs, Both comperatom
have s cemmon nput &t thelr nonlvarting input coming
from the Intomel integrtar, The intomal ndsgrator s vsed
for integring the composita sync signal. This signat comes
from e input side of the camposile sync buffer and we
pasitive going sync puises. The eapacitar to ihw integratos
f8 intamal to the LIA1601. Tha capacitor tharge cument is
st by the vaiue of the extemal rasisior Reqy The cutput of
the integretar is gaing 1o be & a low voltage duting the
normal horizontsl fines because the integrator has 8 very
short ima to charge the cupucitor, which is during e hod-
zontal sync period. The equalizaton gulses Wil keap the
aulput voltage of the integraior at sbout the sams levat,
hekw tha V. During the verticat sync perod the namow
going posidve pulses showm in Fune 2 is cafled the sena-
tion pulse, The wide nagative poriion of the wrticsf syac
pericd is catfud the vestical eync pulse. At tha stert of the
venical synce period, befors the firs: Serration pulse occirs,
the lmagrator now charges the capackor 1o @ much higher
vallage. At the finst senaticn pusa the integrator output
should be between Vy snd Va. This weuld give a figh luvet
at tha sidmr of the comparator with V; as ane of its inputs.
This high is clocked into the “D” tp-flop by tha falling edge
of the seration pulsa (ramomber the sync &ignat is invortod
in this secticn of the LI41881). The “Q cupint ¢f the D"
flip-fiop gooe theough the OR gate, end sets the R/S fRp-
flop. The outpit of the R/S tip-flap ensbles the temal
ocsciltator and also clocks the ODD/EVEN “D” fip-flop. The
CDD/EYEN field pulse opeorston is covered In the next sec-
tan. The output of the seoilator goes to & divide by 8 dlrcuit,
thus resetiing the R/S flip-flop efier 8 cydles of the osnilla-
tor. The froquemcy of the ascillsier is estabished by the
intermat capacitor going to the osciistor and e extemal
Ryt Tha “Q" ouiput of the R/S tlpfiop goes o pn3and is
the aciugl varticst sync output of the LM 1881, By clocking
the “D” fip-flop £t the sixn of the first seration pulsy
mesns that the vertical sync cufput pulse starts vt this poim
in 8me and lasts for aight cycles of 1% internat cectiater as
shown in Fpwe 2.

How Rey affects the integraser and the intemnal asciliator is
shown uidse the Typical Performancs Characteristics. The
st graph is ‘R Value Selection vs Vertical Sarration
Pulse Scperatien”. Far this greph to ba velid, the vartice!
sync pulss eheyid last for st least 85%% ot the horizontal halt
ling (47% of & full horzontal ¥ine). Avertical sync puiss from
any standerd should svoet this requirement; bath NTSC and
PAL do mest this requicoment (ths semation pulse is the
rerminder of the poriod, 10% ¢ 15% of the horizonts




Application Notes (continued)
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Application Notes ©antiued;

et line), Remember this pulse i & posttive pulse et ty
intogrator bt nogative in Figuwre 2. This graph shows how
fonig it takes the intogrator to charge its imcenal capacitor
ebove V.

WITH Rgge too large the charging current of the integrator
wilt be too small to charge the capacior above Vi, s
thers wil ba na verlical synch output pulse. As mentioned
above, Reg 8lsd sets tha trequency of the intemal oscitator,
¥ the ceciistar runs toa fast i gight Syclos will be shorter
than the vertical sync portion of the composhe sync. Under
this condiion enother vortical sync pulsa can be generatetd
on one of the lawr serrztion pises sfter the divide by 8
circuit eses the R/S flip-fop. The first graph eivo shows
the minkaum Ry, necessery (o pravert a doubie verical
pulse, assuiming hat the somration pulses fast for only thrao
Rl horizortal o periods (six semation pudses for NTSC).
The actusl pulse width of the verticat sync pelse is shown in
the “Verticsl Pulse Width vs Rey” graph. Using NTSCas an
oample, iats see how thase two graphs relats to each oth-
er. The Hortzontal fine Is 64 ks long, o 32 g for g hotizen
tal hait fine. Now rourd thie off 10 30 ps. in the "Ry Velue
Selection vs Vedical Serreion Pulse Sepamstion” greph the
misimusm resistor valu for 38 ps servation pulsy seperaticn
is about 550 k. Going to the *Vortical Pulse Width vs Rye”
graph one can sea that 530 kN gives a voriical putss width
of about 180 s, the tctal tima for the yertical sync period of
NTSC {8 hosteontal lines). A 550 ki wil sst ths interat
oscilatar 1 a frequancy such that cight cycles gives a time
of 180 s, just long enough to prevent a double vericat
sync puise at the vertical sync oulput of tha {M1891.

The LM1€81 also generatas a defeuit varicat sync pulse
whan the vasiicel syne pedod is unusially fong and has no
sorration pulses. With a vory fong vettical syc time the bato-
griawor has time to chasge #s imernad capacitor above the
voltzge level Va. Since thare is no falling odge at the end of
e serration pulse to dock the “D" tlipflop, the only high
signal going o the OR gats is from the default compatator
when autput of the htegeater reachas Va At this time the
R/S fp-flop is toggiod by tho dofewi comparator, starting
the veriical sync pulse st pin 3 of the LM 1881, if the detavtt
vertical sync pariod enda before tha end of the inpus vertical
sync period, then the falling edge of the vedical syn: (posi-
Uiva puise at the “D" flip-flop) vl clock the high output from
the comperiior with V, a5 & reterencs inputl. This wi setrig-
gor ihe oscillator, genoraiing a sacand vertical sync output
pudse. The “Verics! Defeut Sync Deley Time ve Rye”
greph shows the sulationship betwewn the Ry value and
tha relay thne trom the start of e vartical sync period he-
tore the defauh vertical sync pulse is genwrated. Using the
NTSC mxamgle again the smelioe? resistar for Ryey is 500
k. The verical deferk time delsy is sbout 50 ps, much
longer than the 30 ps semration puise spacing.

A sammon quastion & how can one celoulate the requisd
Riee with & video tining siundard that hus no yerration puls-
a= during the vorticad blarddng. if the dofault vestical sync is
o bo used this Is & very aasy task Use the “Vertical Dafavit

Syne Detey Time vs Regy™ grapts (0 soluct thw nscessary
Fsat 10 givo the desired delay time for the varicat sync out-
put signal. if 5 second pulse is yndesirable, then check te
“Varticsl Puse Width vs Al graph 10 make sure the yasti-
cal autput puise will exend heyond the ond of the hput
vartical sync periad. i1 most sysiems the end of the verticsd
syne pariod may by very accunata. n this case he pretemad
dosign may ba 0 start o verticst syne puiso &t tha end of
the vertical sync perlod, simétar ta starting the verical syns
puise after the firet senason pulss. A VEA standuud fa to be
used s an gxempie to show how this is done. In this sten.
dard # horizonts! no le 32 ps long. The vertical syno period
is two hofzontat ines lang, or B4 px. The vericat datsuk
sync datay timo mwst be longer than the vertical syno perf-
od of 64 us, in ‘his cas8 Rees Mt be larger than 660 kN
Raat inust still be smell enough for the output of the hitegra-
Yo ta reach ¥y bafore the end of the verticsl periad of the
Irpist pulse. The frst graph can be Usad to confian that Ry
is ameit ancugh for tha Integreter. instoad of ualng the vorti-
cal serretion puiss scperation, uss he actual puss width of
the vartical sync period, or B4 33 in this axample. This gaaph
ts inerr, meuning thet a vakuw us largs as 2.7 MO cun be
used for Ry {twice the value as the maximum st 30 ps).
Dus o leekage curvents it Is advisabie to keap tha volua of
Ragt Under 2.0 MAL In this examphs a value of 3.0 M@ is
selected, well zbova the minimum of 680 k. With this velue
for Ragt the pulse widih of the verticul sync output puise of
the LM 1881 is about 340 us

ODD/EVEN FIELD RULSE

An unusust {eeturs of UM1881 is sn output leve from Pin 7
that identifies the video fiokd prevent at the input ‘o the
LM1881. This san be usahd in frame memory storage apph-
cations or in extracting test signals that ocour only in elter-
nsta fiolde, For & compasiie vidoo signal that i intordased,
oneg of the two ficids thet muke up euch video faine o
peture muet hava g helf horizontal scan fne perod at the
end of tha vertical scan—i.e., at the bottom of the picture.
Thie is called tha “odd fleld” or “fold 1", The “oven Seld*
or “ficid 2 has a complete hotizontal scan line at the end o
the fickd, An odd flsld <terts on the leading edge of the firsi
wqustizing pulse, whereaa the aven Gakd sterts on the laed-
ing edge of the second equalizing pulse of the vertics! re-
raca imanal Figwe Aal shows the end of the even Tighd
sid e start of the odd field.

Ta dotact the edd/oven fiolds the LM1881 again integrates
the composite syne wavetorm (Fizure 3. A cepacitor s
cherged duning the peticd between sync pulses end dis-
charged whan the sync puso s present Tha petiod be-
‘waen nommal hevizontal sync pulses is encugh to aliow the
capaciior vaiings o resch & threshald level of 3 comparaxr
that clears a flipflop which is &iso being dlocked by the sync
wavefom. When the vertical intenval & reached, the shorer
integrstion time between equalizing pulsss prevenis this




Application Notes (contircen

thegahold from being reached wnd the Q cutput of the flp-
#op e toggiod with sach equalizing pulso. Sinca the hatf line
poriod 2t the and of the odd feld wil have the sume sftact
5 & squakzing putse periad, the Q output wil hawa & differ-
ent poladty on successive fialds. Thus by coamparing the Q
polarity with the verical autput puise, an odd/even field in-
dex ls generated Pin 7 somains fow durng e sven Beid
und high duting the 0dd ticld.
BURST/BACKPORCH OUTPUT PULSE

in & composiie vidoa signal, v chroms busst is located on
the haokporch of the herizontat tienking pesicd. This poriod,
eppraximataly 4.8 us fonyg, )8 aiso the black leval reference
{ox the subsequent Wideo scan fina. The LM1881 gemeratss
& pulse &t Pin 5 that cen be used either 1 retieve the chro-
ma burst from the componiie video signai (itws providing a
subcattiar synchrontving signal of g 2 tiamp for he UC
raxtoreion of fw video wavefoarm. This cutpul i obtained
simply by changing an intemat capacior starting on the trail-
ing ¥dge of e horizontl sync puises. Sinwitaneotaly the
output of Pin 5 is petiod low und held v the capscitor
chatge circuk timos out—4 pus later. A shorter ottput durst
gata puise czn be datved by Sterentiating the burst outpat
using 4 soties C-R notwark. This mny ba netessery in spps-
cations which require high horizontal scan rates in combina-
don with normel (B0~ 120 R2) varlicsl scun iutes.

APPLICATIONS

Apest from extractig a compostie sync signul free of vidso
intormadon, the LM 1881 outputs aflow x number of intarast-
ing apphcaons {o be dewstoped. As muntioned above, e
burst gxte/backporch ctamp pulso sllows DC restorgtion of
the odginal video wavalosm {or disptay or remodulation on
an R.F. carsiar, and retricvat of the caloer burst for color syn-
chronization and decoding inte R.GB. compaments. For
frane mematy sterege appieations, the odd/sven field lov-
of aflows identiflcaion of the sppropriate Sald onmuring the
costoct read o wilic sequanco. The verdcsl pulsd outpet s
particulaly useful since it begins at 2 precise tine—the ris-
ing edge of the ficat vertical serrstion i the sync waveform
This meens that indiMdust fines within the vertics! blanking
periad {ot gnywhere in the scliva s iine period) can sasi.
ly be axtracted try counting the regquired number of ten-
sltions in the tomposito synt wavefarm foliowing 1o stad of
the vertical outpurt pulse,

The veriical blanking kvierval is proving populer 8s 8 mesns
10 tansmit dala wikch will not appear on @ nosmet T.Y. ro-
ceiver screan Dats can be nserted beginning with line 10
(the fust harizontat acan @ne on which w color burst ep-
pears} through o fine 21. Usually fines 10 through 13 are
not vsed which leaves Bnas 14 through 21 %or inserting sig-
nals, «diich may be differant rom flald to fiskd, In the ULS,,
fiw 13 5 nommuly resvrved for @ vertisl mistve referance

sigruil (VIRS) end e 21 I ruserved for clased caption date
for the hearing impeired. The mmeining nes am used inn
number of ways. Lincs {7 and 18 are frequently used duting
shxfla processing 10 add and dolete verlical ittarya!l tost
signals (VITS) whie fines 14 through 18 and fne 20 can be
used for Videolaw/ Tolvwt datn. Sovoral insfitutions we
propaing 1o traremit dinencidl dats on e 17 and cable
systems use the available #nas in the vertical knsival to
send decoding data ‘or descrambler terminals.

Sincs the vectical autput pulse from the LIM1881 coincides
with $he leading udgae of the first verical semation, sicesn
posiive or negetive transkions Jater wil be the stert of ine
14 m ekhor fid. At thig point eimple cauntors can be used
to select e desired linu(s) for insertion or delation of duts.

VIDEO LINE SELECTOR

The diicidtin Figwre 4 puts out & single video fine acconding
10 the binary coded infarmwtion applisd to liw salect bile
b0-b7. A Ino s seloctod by edding two to the desied ina
number, convaning 1o a blnary equivelsnt end epplying the
result {0 $he line salect Inputs. The felting edge of the
LM1381°s varticat pulse s used 1o laud the appropriate
number into the counters (MM7AC1GSN) and {0 set & stact
count latch using two NAND gates. Composto sync tran-
stions a7a caunted using the borow ou? of the desiied nom-
bar of counters. The Sinal botrow out puise is used to lumon
the snelog swilch {CD4088BC) during tha desired . The
fafing edge of this signal aiso resets the start count katch,
thezeby tenminaing the counting.

The circul, as shown, wi provide & eingle fine outpul for
each fisld in an inlerdaced Wdeo system (eievision) or &
single fine culput in exch frame for & nan-interdacad vides
system {computer monitor}. When 2 pasticter e i oy
one flekd of an ntorluced viduo dignal s desired, the odd/
oven fiekd index cuiput must be used Insiead of the verScst
autput putse (Fvort the Siold indax output 1o sslact the odd
fiskd). A singte courer is naeded tor selaciing ines S ta 14
two counters @13 tweded for selocting linus 13 to 253; amd
three counters will wark for up to 2048 fines. An attput butf-
er is requited {o drive tvw smpedance loads,

MULTIPLE CONTIGUOUS VIDEO LINE
SEILECTOR WITH BLACK LEVEL RESTORATION

The circuit in Fgere 5 wilf select 3 numbser of adpining linos
stasting with the ihe selacted 25 in the previces exsmpie.
Additonal counters can be added as doscribed previousty
for either higher starting Hne numbers of en kxreused num-
ter of contiguots cutput knes, The beck porch pulse outpui
of tha LM1881 & used ta gate the videa ingur's black lavet
through a tow pass fitec (10 k01, 10 uF) providing black levet
sestoration at the video awput whan the cutpar setected
fin(s) i not being gasted through.




Typleal Applications

+3Y0-
& L W LT LB SELECT
T 182 T 20-E3 MN-47
[ .
“‘f_“ ] |
0.3 pb
} A A
u*;_ L1l gl 1 T ]
unes: I 111 z 141
Sigp? : = WUTACIEIN = WM I
= . .
L = T LTI 7TiE
:..-«-.---.-‘---.-- ; — { ~—
L]
1 :
Q031 pF 1 '
' TR g1 b
| pra—, H
Iwon | wism I
toanuy =
L]
+ 9 ¥
: 8001 uf H
L — ]
1acancaschocnrSonnad
BAur SV
TiR
Ca! . )
SELECTED Y60
= [ ] =
- TLYAE-S
FIGURE 4. Video Line Selector
"o r prrer #37 comaews
S L 383 A wn%m wh m
178 1 S—— frr——— Forre——
B i % : r
f:-' Qrpf 2t b
o= TH AN [ PO £ e
: l i ] xr 111 1 1411 R o]
* - - -
M‘?o‘ Y :L:' !. M ACTI N . RO ACIIM [. MRZ4CTIM
= - LI T L L. LI 1 [
1 : =4 "-"'—"'“'-"""'-**-1-*""'"':
T 4 : H
@ H : ¢ mec ]
: H : H
L] ¢
: 5 Y :
1 ' . 5y !
alyP ; i ¥ H
@__{l : : b e
) : : :
Vo
o : : i ;
E s vcm;':' l o DREEG 1 !
: : J SR = ¢
: H e
1 s -
H H
] []
: :

TUHMRIS-6

FIGURE 5. Multiple Contiguous Yideo Line Selector With Biack Level Restoration




wnansiiduenarsianubidmmsunislynuiiensfnwimniu lueygninilulsdsslesuaunisan

lunsdllag vedu Bnnanudlndnuadlionuasaesesdadaaivedenarsynasaninisiiluly



& a ¥ o [ N A =2 'Y ' ¥ o N o N
wnanstiduenansianubidmsumslynuiiensfinyimiu lueygalmilulydsslosuaunisen

lunnsallag edu BnviamuiiludiauUalleniuagnetesdafaavesenarsynasaminisiiluly



wnansiiduenarsianubidmnsunislynuiiensfnwimiu lueygyninilulsysslosuaunisan

lunsdllag vedu Bnnanudlndnuadlionuasaesesdadauaivedenarsynasaninisiiluly



& a ) [ N A = 'Y ' Y - L -
wnanstuenansianubidmsunmslyanuiiensfinyimiiu lueugialmilulydssloguaunise

luansallas visdu Bnnsnuilndnudaallenuaraesedaduaivedenarsnnasaninisiiluly



wnansiiduenarsianubidwnsunislynuiionsfnemniu lueygysinilulsysslesuaunisan

luansdllas vedu BnnanudlndauUasilonuasaesesdadaaivedenalsynasaninisiiluly



& a ¥ o [ N ~ = 'Y ' Yo - L -
wnanstuenarsianubidmsunmslynuiiensfinviniu lueugralmilulydsslosuaiunism

luansallas visdu Bnnsnuilndnudasilenuaraesesdadiaivedenarsnasaninisiluly



KM681000B Family CMOS SRAM

TIMING DIAGRAMS

TIMING WAVEFORM OF READ CYCLE (1) (address Contraled)
{/CS=/OE=VIl, CS2=AWE=Vih)

tre {
Address Y(
l *
s J
o { '
Data Out Previous Data Valid % Date Vaid

TIMING WAVEFORM OF READ CYCLE(2) (we=vin)

1rc.

Address )(

/Cs1

Data out High - Z.

cs2

I0E

-toz

Notes(Read Cycle)
1.tHZ and tOHZ are defined as tha time at which the outputs achieve the open circuit condlitions and are not
referenced lo output voltage levels.

2. Al any given temperature and voltage condition, tHZ¢Max) Is less than ILZMin) both for a given devica and
devica to device interconnection.
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KM681000B Family

CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE(1) (WE Controlied)

Address X = \
tewrzr berice)
rcs X : V',
WE \- \{ tweoty ] {
tase {ow——4-—10
Detaln ; Deta Vailld M&
—— tWHZ———¥ e—— 1OW s
Data out Data Undefined
TIMING WAVEFORM OF WRITE CYCLE(2) (CS1 Controled)

-\
Address p

4

CS1

N

{we.
M-{ ASP Yt W

.

(2)—-———.‘{‘%1(4)
) 4

o T
fco

"

twp(1) >
WE \J\
4 OH
Datain { Deta Vailid
Data out High-Z - High-Z

ELECTRONICS

Apr. 1996
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KM681000B Family CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE(3) (cs2 Controtied)

fwe >

Address

A

£ AW—

tasp) pb—-—---—-tewp————————> *—twmm

Y.

twpe)—
/WE \'-&
4 t
Datain { Dala Vatilid L
Duta out High-Z High-Z
Notas(WrRe Cyclo)

1. A wrle occurs during the overlap of a low /CS1, 8 high CS2 end a low ANE. A write begins at the latsst {ranstion
among /CS1 going low, CS2 going high and /WE going low. A write ends at the earffest transition among /CS1 golng
high, CS2 going iow and AWE going high, fWP is measured from the beginning of write to the end of wiits.

2.tCWis measured from the later of /CS1 going low or CS2 going high tothe end of write.

3.1AS s measwred fromthe address vaiid to the beginning ofwrite.

4. IWR Is measured from the end of write to the address changs. {WR1 applied In case a wrile ends at /CS1, or \WVE
going high, IWR2 applied in case awrite snds at CS2 going to low.

FUNCTIONAL DESCRIPTION
H X X X Power Down High-Z Isb, Isb1
X L X X Power Down High-Z Isb, isb1
L H H H Qutput Disable High-Z lcc
L H H L Read Dout lce
L H L X Write Din lcc
* X means don't care
9 - Apr. 1098
Rav. 03
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KM681000B Family CMOS SRAM

TECHNICAL INFORMATION
1) lcc2 characteristics by termperature variation

All the values in this graph are depicted by the relative value with the maxdimum value
measured at 5.0V Vec and -4 0 temperature. The basic relative value of icc2 at that
condition is set into 1.

lecc2 v.s Temperature & Vee=5V

- 1.00 i S —
s .
§ 0.95
4
>
% 0.90
T
&
N 0.85
2

0.80

-40 -10 0 25 40 70 85
Temperature{ )

2) ish1{CMOS Level Standby Current) characteristics by temperature variation

All the values in this graph are depicted hy the relative value with the maximum value
measured at 50V Vec and 85 temperature. The basic relative value of Isb1 at that
condition is setinto 1.

1.20 :
-_- . 0 L. .- ;
§ 1.0 /
S o.80 | A
s S —~—4.5V
£ 0.60 &% 5.0V
& T e 5.5V
S 0.40 A
a .
[z
- 0.20
0.00
-40 -10 0 25 40 jo 85
Temperature( )
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KM681000B Family CMOS SRAM

3) idr(Data Retertion Cunrent) characteristics by temperature variation

All the values in this graph is depicted by the relative value with the maximum value
measured at Vd=3.0V and 85 temperature. The basic relative value of Idr at that
condition is set into 1.

1.400
? 1.200
o
> 1.000
2 0800 _
.5 2.5V
% o.sm cneddrenn 3.0v
= 0.400 v

0.200 j}s

T
0.000 mlmﬁ‘:‘: g e
40 -10 0 25 o " .
TEﬂ'IpeI-aue( )
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